Abstract: Phase sensitive cloning achieves higher fidelity than the Universal Cloner by restricting cloning to linear polarization states. The experimental results are presented for two nonorthogonal bases of a weak coherent beam.
Introduction
Quantum Cloning [l] has been of great interest for over two decades, and is the security backbone of all Quantum Cryptographic protocols. The maximum fidelity for the 1 + 2 Universal cloner has been calculated to be 5/6 [2-81. Intuitively, however, one expects that the more information is known about a particle, the better the cloning fidelity should be [9-111. Phase sensitive cloning achieves this via knowledge of the equatorial states utilized and the introduction of phase in weak coherent fields. We have shown how to experimentally accomplish phase-sensitive cloning (see Fig. 1 .) using linearly polarized bases along the equator of the Bloch sphere (as is popular for 
Experimental Procedure
The experiment was set up as shown in Fig. 2 . An unpolarized source passes through a 50/50 beamsplitter, the reflected beam going to the signal channel A, whilst the transmitted beam goes to the cloning channel B. The polarizer P in A is used to create the signal which we wish to clone.
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The variable neutral density filter in path B is used to vary the intensity of the cloning field while maintaining its unpolarized nature. Finally the two paths are length matched to obtain interference with optimal visibility between the arbitrarily chosen 'bright port' (A) and 'dark port' (B) with respect to the polarization basis of P.
The clones in the bright port and anti-clones in the dark port have the cloning information to be used in the fidelity. The gain of the cloner can also be easily expressed.
clones + anticlones total -counts F = (7) a' + (1 +a) 
Results
The results of the experiment are shown in Fig. 3 . The bases were varied without the use of any phase-changing optics, and the gain was changed via the neutral density filter. As can be seen, the cloning fidelity is clearly higher than that of a Universal cloner, and very closely matches our theoretical predictions. 
Conclusion
Experimental phase sensitive cloning was exhibited for the f i t time, as well as the use of linear optics for quantum cloning. The implications are not fully understood, especially with regard as to whether this can be used as a probe for the quantum-classical boundary. A single particle Fock state has an undefined phase, therefore the maximum cloning should still be restricted to 5/6; avoiding problems of superluminal communications [12] . These results should be of interest in Quantum Cryptography where we pose a question: what is possible when phase information is present in a quantum system.
